Introduction
============

An estimated one third of the world's population has latent tuberculosis infection and in 2015 10.4 million people developed tuberculosis disease.[@R1] Those at the highest risk of tuberculosis include the household contacts of patients with the disease and people living in poverty.[@R2] Trials have shown that preventive therapy decreases the risk of progression to tuberculosis disease by 60 to 90%.[@R2]^--^[@R4] Nevertheless, globally the impact of preventive therapy on tuberculosis control is limited because people with a latent tuberculosis infection are seldom identified[@R5] and, therefore, seldom take preventive therapy.[@R6]^--^[@R9] In addition, many people have difficulty adhering to treatment[@R7]^,^[@R8]^,^[@R10] and tuberculosis patients who do not take adequate treatment are more likely to experience adverse outcomes, such as treatment failure, tuberculosis recurrence and death.[@R11] They are also more likely to transmit the infection, especially to household contacts[@R12] and to develop multidrug-resistant tuberculosis,[@R13] an increasing global public health threat.[@R5]

The current, predominantly biomedical approach to tuberculosis control is not reducing disease incidence to the level required to eliminate tuberculosis envisioned in the World Health Organization's (WHO) End TB Strategy.[@R14]^,^[@R15] Increasing access to tuberculosis preventive therapy and treatment is likely to improve disease prevention and treatment success but requires strategies complementary to biomedical care, including socioeconomic support. Interventions such as conditional cash transfers can help improve people's capacity to manage social and financial risks.[@R16]^--^[@R23] Although socioeconomic interventions are common in the treatment of human immunodeficiency virus infection (HIV) and acquired immune deficiency syndrome (AIDS) and in maternal health,[@R24]^,^[@R25] little is known about their impact on tuberculosis care or prevention.[@R16]^,^[@R18]^,^[@R19]^,^[@R26]

Our research group in Peru, Innovation for Health and Development, has been funded to undertake the Community Randomized Evaluation of a Socioeconomic Intervention to Prevent TB (CRESIPT) project. The planning, design and economic impact of the intervention have been described previously.[@R27]^,^[@R28] Here we report the final results of the initial phase of CRESIPT, which involved a household-randomized, controlled study that evaluated the impact of tuberculosis-specific socioeconomic support on the initiation of tuberculosis preventive therapy and on tuberculosis treatment success. In addition, we describe the refinement of this intervention used in CRESIPT.

Methods
=======

The study evaluated the impact of a socioeconomic support intervention -- described in [Box 1](#B1){ref-type="boxed-text"} -- in 32 contiguous shanty towns in Callao, Peru, the northern, coastal extension of the capital Lima ([Fig. 1](#F1){ref-type="fig"}). The Province of Callao has a population of 1 million, considerable poverty and zones with high levels of drug addiction and gun crime. The annual tuberculosis case notification rate in 2014 was 123 new cases per 100 000 population, the highest rate in the country.[@R34]

###### Description of the socioeconomic support intervention for tuberculosis prevention and treatment, Peru, 2014--2015

The socioeconomic support intervention comprised an integrated package of social and economic support.[@R27] The intervention targeted outcomes on the tuberculosis causal pathway and promoted equitable access to tuberculosis programme activities, including: (i) screening for tuberculosis in contacts of patients; (ii) the initiation of tuberculosis preventive therapy and completion of tuberculosis treatment; and (iii) engagement with social support activities.

Social support comprised household visits and participatory community meetings that aimed to provide information and mutual support, empowerment and reduce the stigma of tuberculosis. Household visits were made shortly after the patient commenced treatment and involved providing education on tuberculosis transmission, treatment and preventive therapy and on household finances. Community meetings took place monthly and were each attended by around 15 patients and their household contacts. They cost around 189 United States dollars (US\$) each (approximately US\$ 13 per patient per meeting).[@R27] The meetings reinforced the educational themes of the household visits and established tuberculosis clubs, in which participants could share their tuberculosis-related experiences in a mutually supportive group (to be reported elsewhere). All household members were invited and encouraged to participate in household visits and community meetings.

Economic support comprised making conditional cash transfers throughout treatment to defray average household tuberculosis-associated costs, thereby reducing risk factors for tuberculosis while also incentivizing and enabling care. Economic support was designed to ensure direct out-of-pocket expenses would be completely defrayed for patients who received all conditional cash transfers. Previously, such direct out-of-pocket expenses had been found to be 10% of annual household income in the study setting,[@R29] equivalent to approximately US\$ 230. We hypothesized that defraying these direct expenses would decrease the tuberculosis-affected household's financial burden, decrease the likelihood of incurring catastrophic costs and, when combined with integrated social support, enhance access to tuberculosis care and improve tuberculosis outcomes. During the planning of the intervention it was estimated that, if the intervention were implemented nationally, the budget of the Peruvian National Tuberculosis Programme would have to increase by approximately 15% per patient.[@R29] Focus group discussions with key stakeholders suggested that such an increase was locally appropriate and affordable.[@R27]^,^[@R29]^,^[@R30] Moreover, a review of the relevant literature suggested that interventions that increased the per-patient cost of a tuberculosis programme budget by 50% or less and that reduced the incidence of tuberculosis by at least one third were likely to be cost-effective and sustainable.[@R31]^,^[@R32]

The socioeconomic support intervention was informed by the findings of our group's Innovative Socioeconomic Interventions Against TB (ISIAT) study,[@R6] two systematic reviews of cash-transfer interventions,[@R16]^,^[@R27] expert consultations[@R18] and feedback from civil society and leaders of the Peruvian National Tuberculosis Programme.[@R27]
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The study included the households of patients starting treatment for tuberculosis disease administered by the Peruvian National Tuberculosis Programme. The invitation to participate was accompanied by a written informed consent form that explained the randomization process. Patients completed the form on the household's behalf. For minors, a parent or guardian gave consent with the patient's assent. We only included consenting households. Individuals reported by the patient during a household visit to have been in the same house as the patient for over 6 hours per week in the 2 weeks before tuberculosis was diagnosed, were identified and validated and are henceforth described as contacts. Contacts declared or discovered following randomization (but not during initial recruitment) were not included in the analysis and were not invited to participate in the study.

Subsequently, patients' households were randomly assigned on a 1:1 ratio to either: (i) the control arm, in which households received the standard of care provided by the Peruvian National TB Programme; or (ii) the intervention arm, in which households additionally received the integrated socioeconomic support package. Randomization was performed using random number tables, which generated individual household randomization sequences for each health post. Once a patient gave informed consent, a project nurse opened a numbered, sealed envelope that contained the study allocation and revealed the allocation to the patient. It was not feasible to blind households or the research team to the allocation. However, staff members from the national tuberculosis programme were not informed and were generally unaware of a household's allocation but they were not confirmed as being blinded.

Data on health, well-being and sociodemographic characteristics, including height, weight, body mass index and socioeconomic position, were collected using a locally validated questionnaire at baseline (i.e. at the start of tuberculosis treatment) and again 24 weeks later, or 28 weeks later if treatment was prolonged, due, for example, to suboptimal treatment adherence.[@R6]^,^[@R27]^,^[@R29]

Treatment
---------

For the contacts of patients with pulmonary tuberculosis that was not caused by multidrug-resistant bacteria, Peruvian National Tuberculosis Programme guidelines, which were applied throughout the study, recommended that preventive therapy should be: (i) provided for all contacts younger than 5 years, unless the contact is known to have previously had tuberculosis disease, without tuberculin skin testing; and (ii) considered for all contacts aged 5 to 19 years with a positive tuberculin skin test result.[@R29] However, tuberculin was generally unavailable throughout the study. Preventive therapy consisted of a 6-month course of daily isoniazid, which contacts collected weekly from health posts and took unsupervised at home.[@R29] Data on preventive therapy initiation, adherence and completion were obtained from the Peruvian National TB Programme records and included the number of weeks of preventive therapy collected (hereafter defined as preventive therapy taken) from the health post for each household contact.

The Peruvian National TB Programme offered free tuberculosis diagnostic testing to all people with symptoms suggestive of tuberculosis. If diagnosed with the disease, they received free anti-tuberculosis treatment at the health post under the directly-observed-treatment (DOTS) strategy.[@R29] In addition, all patients, regardless of their allocation, were offered a sputum test with Xpert MTB/RIF (Cepheid, Sunnyvale, United States of America) at our research laboratory for rapid rifampicin susceptibility testing -- this test was not otherwise routinely available.

Outcomes
--------

The primary study outcome was initiation of tuberculosis preventive therapy by a contact younger than 20 years who was available for follow-up. The secondary study outcome was successful tuberculosis treatment of a patient with the disease, which was assessed on an intention-to-treat basis and included patients with unknown outcomes. Successful tuberculosis treatment was defined as either a cure or completed treatment. In accordance with WHO definitions,[@R1] the Peruvian National TB Programme guidelines regarded patients with bacteriologically confirmed, drug-susceptible tuberculosis at diagnosis as having been cured if they: (i) completed treatment; (ii) had a negative sputum smear test result during the final month of treatment; and (iii) had received a favourable clinical assessment by a national programme physician who had evaluated their symptoms, performed an examination, weighed them and, when necessary, carried out chest radiography and blood tests.[@R29] Patients were regarded as having completed tuberculosis treatment if they completed the treatment course without evidence of failure, even if they did not undergo the required sputum testing or physician review. Other outcomes consistent with WHO guidance were: (i) death due to any cause before or during tuberculosis treatment; (ii) treatment failure (i.e. positive sputum microscopy or culture findings after 5 months of treatment or later); and (iii) lost to follow-up, which included patients whose treatment was interrupted for at least 30 consecutive days or who discontinued treatment having been treated for less than 30 days -- this is shorter than the 2-month or longer interruption in WHO's definition. Treatment outcome data were collected from each patient's treatment card at the final follow-up in collaboration with the Peruvian National TB Programme and were not influenced by this research. Outcomes could not be assessed in patients whose treatment outcome had not been assigned, such as those who had been transferred to another treatment unit and those who were still on treatment at the 28-week follow-up interview (e.g. patients with multidrug-resistant tuberculosis, who are often treated for 24 months). The study was approved by the ethics committees of the Regional Ministry of Health in Callao, Asociación Benéfica Prisma in Peru, and Imperial College London, United Kingdom of Great Britain and Northern Ireland.

Statistical analysis
--------------------

Sample size calculations indicated that a study including 400 contacts would have 80% statistical power to detect a 50% increase in the primary outcome in intervention households compared with control households with a two-sided 5% level of significance.[@R6] We assessed differences in treatment success and preventive therapy initiation rates between the study groups using univariable logistic regression analysis and, in the case of treatment success, also by multivariable logistic regression analysis to adjust for household clustering. The level of household poverty was determined by combining socioeconomic variables into a composite index using principal component analysis, as previously described.[@R29] The significance of the difference in the duration of preventive therapy taken by contacts younger than 20 years in intervention and control households was assessed using the Mann--Whitney *U* test and by time-to-event analysis, which generated an unadjusted log-rank *P*-value.

Results
=======

Recruitment commenced on 10 February 2014, the target sample size was reached on 14 August 2014 and follow-up was completed on 1 June 2015. In total, we invited 312 households of patients with tuberculosis to participate and we recruited 90% (282/312), of which we randomized 135 households to the intervention arm and 147 to the control arm. Overall, 9% (24/282) of patients had multidrug-resistant tuberculosis, none of whom completed treatment during the study. Patients from the 282 recruited households had a total of 1297 contacts (mean: 4.6 contacts per household). Of the contacts, 40% (518/1297) were younger than 20 years and 79% (410/518) of this age group completed follow-up ([Fig. 2](#F2){ref-type="fig"}). There was no substantive imbalance between households randomized to intervention or control arms in any sociodemographic characteristic ([Table 1](#T1){ref-type="table"}).
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###### Baseline characteristics, study of the effect of socioeconomic support on tuberculosis prevention and treatment, Peru, 2014--2015

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Characteristics                                                                         Intervention households (*n* = 135)   Control households (*n* = 147)   All households (*n* = 282)
  --------------------------------------------------------------------------------------- ------------------------------------- -------------------------------- ----------------------------
  **All household contacts**                                                                                                                                     

  Number of contacts identified per household, mean (SD)                                  4.9 (2.9)                             4.4 (2.9)                        4.6 (2.9)

  Number of contacts aged \< 20 years identified per household, mean (SD)                 1.9 (1.7)                             1.7 (1.7)                        1.8 (1.7)

  **Contacts aged \< 20 years (*n* = 518)**                                                                                                                      

  Age in years, median (IQR)                                                              9.1 (4.0--15)                         9.0 (4.0--14)                    9.1 (4.0--14)

  Male sex, % (95% CI)                                                                    52 (46--58)                           53 (47--60)                      53 (49--57)

  **Patients (*n* = 282)**                                                                                                                                       

  Age in years, median (IQR)                                                              30 (21--45)                           28 (20--43)                      28 (21--44)

  Male sex, % (95% CI)                                                                    64 (55--72)                           60 (52--68)                      62 (56--67)

  Completed secondary school, % (95% CI)                                                  27 (20--35)                           37 (29--45)                      32 (27--38)

  Unemployed before diagnosis, % (95% CI)                                                 36 (28--44)                           35 (27--43)                      36 (30--41)

  Number of days went to bed hungry in past month (i.e. food insecurity), mean (95% CI)   1.8 (1.1--2.5)                        1.5 (0.9--2.1)                   1.6 (1.2--2.1)

  Sputum smear-positive,^a^ % (95% CI)                                                    71 (63--79)                           68 (60--76)                      70 (64--75)

  Isoniazid-resistant tuberculosis only, % (95% CI)                                       6.7 (2.4--11)                         8.2 (3.7--13)                    7.4 (4.4--11)

  MDR-TB, % (95% CI)                                                                      6.7 (2--11)                           10.2 (5--15)                     8.5 (5--12)

  HIV-positive, % (95% CI)                                                                3.7 (0.48--6.9)                       5.4 (1.7--9.2)                   4.6 (2.1--7.1)

  Previous tuberculosis episode, % (95% CI)                                               18 (11--25)                           27 (20--35)                      23 (18--28)

  Body mass index in kg/m^2^, mean (95% CI)                                               22 (21--23)                           22 (21--22)                      22 (21--22)

  **Households (*n* = 282)**                                                                                                                                     

  Monthly household income in Peruvian soles, mean (95% CI)                               1190\                                 1271\                            1231\
                                                                                          (1071--1309)                          (1127--1415)                     (1138--1325)

  Number of people per room (i.e. crowding), mean (95% CI)                                1.9 (1.7--2.1)                        2.0 (1.8--2.2)                   2.0 (1.8--2.1)

  Poverty group,^b^ % (95% CI)                                                                                                                                   

      Poorest tercile                                                                     41 (32--49)                           38 (30--46)                      39 (34--45)

      Poor tercile                                                                        30 (23--38)                           35 (27--42)                      33 (27--38)

      Less-poor tercile                                                                   29 (21--37)                           27 (20--34)                      28 (23--33)
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

CI: confidence interval; HIV: human immunodeficiency virus; IQR: interquartile range; MDR-TB: multidrug-resistant tuberculosis; SD: standard deviation.

^a^ A sputum smear test result was defined as positive if acid alcohol-fast bacilli were observed by the Peruvian National Tuberculosis Programme reference laboratory or by our research team's laboratory in a sputum sample obtained before tuberculosis treatment.

^b^ The level of household poverty was determined by combining socioeconomic variables into a composite index using principal component analysis, as previously described.[@R29]

During the study, 90% (122/135) of households in the intervention arm received at least one conditional cash transfer. A total of 890 conditional cash transfers were made (i.e. 80% of all possible conditional cash transfers) -- the average total received per household was 520 Peruvian soles (186 United States dollars, US\$) out of a maximum available per household of 640 Peruvian soles (US\$ 230).[@R27]^,^[@R29]

The proportion of contacts younger than 20 years who initiated tuberculosis preventive therapy was 44% (91/206) in the intervention arm and 26% (53/204) in the control arm. The difference was significant, both in the univariable analysis (odds ratio, OR: 2.2; 95% confidence interval, CI: 1.4--3.3) and the multivariable analysis (adjusted odds ratio, aOR: 2.2; 95% CI: 1.1--4.1), which adjusted for household clustering. In the intention-to-treat analysis of treatment success in patients, the success rate was 64% (87/135) in the intervention arm and 53% (78/147) in the control arm. The difference was significant in the univariable analysis (OR: 1.6; 95% CI: 1.0--2.6). An adjusted analysis was not relevant because there was only one patient per household. In addition, the proportion of patients from intervention households who were cured was significantly greater than the proportion from control households: 53% (71/135) versus 37% (55/147), respectively (*P* = 0.02). Details of the proportions who were cured or achieved other treatment outcomes as defined by WHO are reported in [Table 2](#T2){ref-type="table"}.

###### Treatment outcomes, by study arm and household poverty, study of the effect of socioeconomic support on tuberculosis prevention and treatment, Peru, 2014--2015

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Tuberculosis treatment outcome^a^   All households\   Intervention\            Control households\                     Less-poor households^b^\                     Poorer households^b^\                                                                            
                                      (*n* = 282)       households (*n* = 135)   (*n* = 147)                             (*n* = 187)                                  (*n* = 95)                                                                                       
  ----------------------------------- ----------------- ------------------------ --------------------- ----------------- -------------------------- ----------------- ----------------------- ---- ----------------- ---- ---------------- -- ---- -------------- ---- --------------
  Cured                               126               45 (39--51)              71                    53 (44--61)       55                         38 (30--45)                               39   46 (35--56)       37   37 (27--46)         32   66 (51--79)    18   39 (24--54)

  Treatment completed                 39                14 (9.8--18)             16                    12 (6.3--17)      23                         16 (9.7--22)                              9    11 (3.9--17)      13   13 (6.2--20)        7    15 (4.1--24)   10   22 (9.4--34)

  Treatment failed                    1                 0.5 (0--1.5)             0                     0 (0)             1                          0.5 (0--1.1)                              0    0 (0)             0    0 (0)               0    0 (0)          1    2 (0--6.6)

  Died                                11                4.0 (1.6--6.2)           5                     4.0 (0.48--6.9)   6                          4.0 (0.84--7.3)                           4    5.0 (0.11--9.2)   4    4.0 (0.9--7.8)      1    2 (0--6.1)     2    4 (0--11)

  Lost to follow-up                   48                17 (13--21)              22                    16 (10--23)       26                         18 (11--24)                               18   21 (12--30)       20   20 (12--28)         4    8 (2.2--16)    6    13 (2.9--23)

  Not evaluated                       57                20 (15--25)              21                    16 (9.4--22)      36                         25 (17--32)                               16   18 (10--27)       27   27 (18--36)         5    10 (1.4--19)   9    20 (7.7--31)
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

CI: confidence interval.

^a^ Treatment outcomes were those recorded by the Peruvian National Tuberculosis Program in line with World Health Organization guidance.[@R1]

^b^ Poorer households included the poorest tercile of households and less-poor households comprised all remaining households.

The greater use of preventive therapy by contacts younger than 20 years in the intervention arm was maintained throughout the recommended 24 weeks of treatment. Among those who initiated preventive therapy, the mean duration of treatment was similar in intervention and control arms: 18 weeks (standard deviation, SD: 7.7) versus 18 weeks (SD: 7.8), respectively (*P* = 0.9). Consequently, because more contacts initiated tuberculosis preventive therapy in the intervention arm, the mean duration of preventive therapy was significantly longer in the intervention than the control arm: 7.8 weeks (SD: 10) versus 4.8 weeks (SD: 8.9), respectively (*P* = 0.002). Time-to-event analysis confirmed that the intervention was associated with greater overall preventive therapy initiation (log-rank *P* = 0.005; [Fig. 3](#F3){ref-type="fig"}). As the study sample size was selected to test for the effect of the intervention on the whole study population, the study did not have sufficient statistical power to test for effects in subgroups. Thus, although the rate of preventive therapy completion was almost double in the intervention arm (20%; 95% CI: 14--25) than the control arm (12%; 95% CI: 7--16), the difference in this minority of the study population was significant only in the univariable analysis (OR: 1.9; 95% CI: 1.1--3.2) but not in the adjusted analysis (aOR: 1.9; 95% CI: 0.78--4.5).
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To assess the equity of the intervention, we compared study outcomes in the most and least vulnerable subpopulations. We compared treatment success and preventive therapy initiation rates in the poorest tercile of the population with the remaining population and compared preventive therapy initiation in child contacts younger than 5 years with contacts aged 5 to 19 years. [Table 2](#T2){ref-type="table"} demonstrates that the intervention was associated with an increase in the treatment success rate in both poorer and less-poor subgroups and [Fig. 4](#F4){ref-type="fig"} shows it was associated with an increase in preventive therapy initiation in poorer and less-poor subgroups and in younger and older contact age groups. Furthermore, the intervention significantly increased preventive therapy initiation in contacts younger than 5 years (aOR: 2.2; 95% CI: 1.1--4.2) and in the poorest tercile (aOR: 2.2; 95% CI: 1.1--4.1). After adjusting for poverty group, the intervention was associated with a nonsignificant trend towards a greater likelihood of treatment success (aOR: 1.7; *P* = 0.07).
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Discussion
==========

Previous assessments of interventions for improving tuberculosis prevention or treatment adherence have been limited by a lack of randomization, by small sample sizes or by being conducted in high-resource settings within restricted patient groups, such as HIV-infected people,[@R35] homeless people,[@R36] migrants[@R37] or injecting drug users.[@R2]^,^[@R38] Recent systematic reviews concluded there was no evidence that incentives, including cash transfers, improved tuberculosis preventive therapy completion rates[@R39] and there was little evidence to guide WHO recommendations on the implementation and scale-up of tuberculosis-specific, socioeconomic support in resource-constrained settings.[@R40] Our study, which found that a tuberculosis-specific, socioeconomic support intervention increased both the uptake of preventive therapy and the success of treatment, helps to fill this evidence gap.[@R6]^,^[@R41]

The management of household contacts of tuberculosis patients has been complicated by the current worldwide shortage of tuberculin and the expense, technical complexity and lack of availability of commercial interferon-gamma release assays.[@R42] Despite the presence of these obstacles in Peru, our socioeconomic support intervention approximately doubled the tuberculosis preventive therapy initiation rate. Moreover, because the protective effect of preventive therapy increases with its duration,[@R3]^,^[@R4] our finding that the intervention increased the number of weeks of tuberculosis preventive therapy taken is important, given that nonadherence is common,[@R8]^,^[@R43]^,^[@R44] and could decrease the rate of secondary tuberculosis disease. It is encouraging that the intervention also increased treatment initiation in younger contacts and contacts from poorer households, which suggests that its effect was equitable across age and social groups.

Nevertheless, although completion of 24 weeks of preventive therapy was nearly doubled in contacts from supported households, this increase was not statistically significant. The possible reasons are: (i) only a small number of contacts completed preventive therapy in each study arm and the study was not powered to assess this outcome; (ii) conditional cash transfers were not given monthly for adherence to preventive therapy-- they were made only when all eligible household contacts had completed therapy; and (iii) the cash transfers were found not to completely defray direct out-of-pocket expenses because the financial burden of tuberculosis was high for households, as reported previously.[@R27]^,^[@R45] Subsequently, in the CRESIPT study, economic support was increased to completely mitigate direct expenses and monthly conditional cash transfers were introduced for household contacts.

Our study provides evidence supporting WHO's End TB Strategy, which calls for the existing biomedical paradigm of tuberculosis control to be supplemented by socioeconomic support interventions that address poverty and the other social factors principally responsible for the global tuberculosis epidemic.[@R14] In addition to conditional cash transfers, which reduced food insecurity[@R28] and improved access to health care, our intervention also involved household visits and community meetings that provided education and information, helped reduce stigma and were empowering -- a lack of knowledge about tuberculosis, being female and being marginalized are all risk factors for nonadherence to preventive therapy.[@R46] Although our study did not have the power to differentiate the effect of social and economic support, it has been reported that conditional cash transfers alone, without educational or social support, had only a limited impact on HIV-related outcomes.[@R24]

Our study had several limitations. First, the intention-to-treat analysis did not include treatment outcomes in patients still taking treatment at the final, 28-week follow-up, such as those with multidrug-resistant tuberculosis. Consequently, the proportion of patients whose treatment was successful was probably underestimated in both intervention and, perhaps to a greater extent, control households. However, the majority of our patients were HIV-negative, had drug-susceptible tuberculosis and should have been able to complete treatment by 28 weeks unless it was interrupted. Second, some households may have exaggerated the number of contacts to gain higher cash transfers. However, the number of contacts per household was similar for intervention and control households. Moreover, financial incentives were provided to households rather than individuals and only contacts declared before randomization and confirmed at a household visit were included. Third, patients and the study team were not blinded to the intervention and, in addition, a final conditional cash transfer was made to households in which the patient was cured and contacts completed preventive therapy. As a result, patients in the intervention group may have been more likely to attend their local health post to request confirmation of a cure. Nevertheless, the study team did not encourage staff from the Peruvian National TB Programme to ask patients to confirm they had been cured and patients themselves, in feedback, reported that seeking confirmation was an empowering element of the intervention.[@R27] Furthermore, contacts\' initiation of preventive therapy and duration of preventive therapy taken was based on the number of weeks of isoniazid tablets collected from the health post and did not take actual adherence to preventive therapy into account. Finally, we were not able to separate the effects of the social and economic components of the intervention. To do so would have required a much larger sample size and been more expensive. In the future, larger studies could assess the differential impact of social and economic support on tuberculosis prevention and treatment and determine whether the findings are generalizable to patients with a high rate of HIV--tuberculosis coinfection or multidrug-resistant tuberculosis, patients in rural communities and those in low-income countries.

In conclusion, the socioeconomic support intervention developed in the initial phase of the CRESIPT project for application in an impoverished setting was feasible and increased: (i) the proportion of household contacts of patients being treated for tuberculosis who initiated tuberculosis preventive therapy; and (ii) the tuberculosis treatment success rate among patients. These findings highlight the need for larger-scale evaluations of the impact of socioeconomic support on tuberculosis care, prevention, control and, potentially, elimination.
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